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© Seat belt retractor system. 

@ A vehicle seat belt retractor system (10) in- 
cludes two seats (16, 18) with each having its 
own integrated seat belt webbing retractor (60, 
112). Each retractor (60, 112) includes locking 
means (76, 80) for blocking belt withdrawal in 
response to an electrical signal. At a central 
location in the vehicle spaced from the seats 
(16, 18), a sensor (24) is disposed for sensing 
vehicle deceleration exceeding a predeter- 
mined deceleration and for providing a control 
signal indicative thereof. An RF transmitter (42) 
is electrically connected with the sensor (24) 
and is actuatable in response to the control 
signal to transmit an RF signal. An RF receiver 
(100, 114) on each vehicle seat (16, 18) receives 
the RF signal and provides an output signal to 
actuate the locking means (76, 80) of the two 
seat belt retractors (60, 112). Each vehicle seat 
(16, 18) also has (a) a battery (98) for supplying 
electric power to actuate the locking means (76, 
80) of the retractors (60, 112) and (b) a 
piezoelectric member (90) responsive to an oc- 
cupant sitting on the seat for generating an 
electric current to charge the battery (96). In a 
second embodiment, a separate deceleration 
sensor (24a) is mounted on each vehicle seat for 
electrically actuating its associated retractor. In 
a third embodiment, the transmitted signal pro- 
vides the power for actuating a vehicle occup- 
ant restraint (178). 
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Background of the Invention 

Technical Field 

The present invention relates to. a vehicle ^at 
, : ta.sjt retractor system which includes one or more elec- 
trically lockable seat belt retractors integrated into 
one or more vehicle seats. v ' 



D escription of the Prior Ark - 

It is known to w-ovide a vehicle seat belt system 
integrated into a veh ; c!e seat. In such integrated sys- 
tems, a seat belt retractor may be located in the upper 
corner of the seat back. Seat belt webbing is wound 
on a spool in the retractor and extends from tho re- 
tractor. In the event or vehtc'f? deceleration exceading 
a predetermined deceleration, a locking mechanism 
inthe retractor, blocks rotation of the r tractor spool 
in the belt withdrawal direction to restrain rnovemont 
of the vehicle occ"o?nt. 

S i ««rmia_ry of t ; r. v© io ? » 

The precsnt invention relates lo 3 vehicle occu- 
pant restraint system intended into one or vr.ore ve- 
hicle sea^s. In a *irst embodiment of the 'nv^n^on, a 
vehicle safety npp.iratus incVdes s^at having an in- 
tegrated seat bel* webbing ■ ^tractor. The retractor in- 
cudes locking means for blocking belt withdrawal in 
response to ar, electrical signal. 

At a location in the vehicle, spaced from the seat, 
a sensor is dispo??d for sensing vehicle deceleration 
exceeding a predetermined deceleration and for pro- 
viding a control signal indicative cf such deceleration. 
A radio frequency (RF) transmitter powered by the 
vohide's electrical system is electrically connected 
with me sensor and is actuatable in response to the 
control signal to transmit an RF signal. An RF receiver 
on the vehicle seat receives the RF signal and pro- 
vides an electrical signal to actuate the locking means 
of the seat belt retractor to lock the retractor. 

The vehicle seat includes an electrical energy 
storage device such as a battery for supplying electric 
power to actuate the locking means of the retractor. 
On the seat is an electrical energy generating device 
such as a piezoelectric member responsiye to an oc- 
cupant sitting en the seat for generating an electric 
current. The piezoelectric member charges the bat- 
tery with the electric current generated by the piezo- 
electric member. Thus, the portions of the seat belt 
system integrated into the seat do not require connec- 
tion to the vehicle's electrical system. 

A second vehicle seat may be provided with its 
own integrated seat belt retractor with locking means. 
A second RF receiver on the second vehicle seat si- 
multaneously receives the RF signal and actuates the 
locking moans o f the second retractor to lock the sec- 



ond retractor. A battery on the second seat supplies 
electric power to actuate the locking means of the 
second retractor. A piezoelectric member on the sec- 
ond seat is responsive to an occupant sitting on the 

5 second seat for generating an electric current to 
charge the oocond brttery. 

A second embodiment of the invention does not 
include the RF transmitter or receiver or the deceler- 
ation sensor spaced from the vehicle seat. Instead, a 

io separate deceieration sensor is mounted on each ve- 
hicle seat for electrically actuating its associated re- 
tractor, Thus, no part of the seat bejt system is pow- 
ered by the vehicle's electrical system. 
" ! n a t.h i rd embod i rr. ?n t of 'the in vent in^ * 

15 contained in a transmitted radio sign: ' 

or a vehicle occupjnt prctsttffon dovice. .i^r 
power soi -res such a battery or a yehido electrical 
system. is needed. Accordingly, a vehicle occupant 
T/otectiou devire con bn integrated in a rG,viovable 

20 vehicio seat without ths need to provide a jittery in 
the seat or to orovide electrical pewer connections 
between the removable seat snd £ho vehicle electri- 
cal svstern. 

The retractors described herein can also include 
25 a ^sdundant webbing sensitive <' ivice that will func- 
tion to block rotation of the spool "in either a ceries or 
». parallel mechanism arrangsmer,!. 

Tb-3 foregoing and other fe^tvrss of the present 
invention will become apparent to one skilled in the 
rrt ^o which tha present invention relates upon con- 
sideration of the following description of the invention 
35 with reference to the accompanying drawings, where- 
in: • 

Fig. 1 is a fragmentary schematic view of a vehi- 
cle including a seat belt retractor system con- 
structed in accordance with the present inven- 

40 tion; 

Fig. 2 illustrates schematically a central crash 
sensor module of the retractor system of Fig. 1; 
Fig. 3 is a schematic sectional view taken along 
line 3-3 of Fig. 2; 

45 Fig. 4 is a pictorial view of a vehicle seat including 

portions of the seat belt retractor system of Fig. 

Fig. 5 is a block diagram of a control module lo- 
cated in the seat of Fig, 4; 

so Fig. 6 is a view, partially in section, of a seat belt 

retractor including an electrically actuatable lock- 
ing mechanism as used in the seat of Fig. 4; 
Fig. 7 is a block diagram similar to Fig. 5 of a con- 
trol module in accordance with a second embodi- 

55 ment of the invention; 

Fig. 8 is a view similar to Fig. 1 including a vehicle 
safety apparatus in accordance with a third em- 
bodiment of the invention; 
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Fig. 9 is a schematic illustratiop of electric ctrcui- 68. '/ _ c -.£ ^~.jz.- 4 :. 
try in the vehicle safet^a?^ Tne retractor 60 includes an actuator lever 70 
Fig. 1 0 is a schemajfc^vTew of a. ppU\p}\ 6f the ye- movable into engagement with onfe^of a*phiralfty: of 
hide safety apparalys of'Fig?fe; and' F * n ' ' ratchet teeth 71 on the outer periphery of a clutch disk 
r Fig. 11 is a view stmill^o W% of a^%e|V Beftle- * 5 6 ^.Yhe 3 c1ufch disk 72Vpkr¥tfT artlrifermedisite link- 
tractor forming aoart oY^eVenlBPe feafl^l^a- : t$e f&r 6focklng 3 rbtation of the spool 82hn lhe ,3 bieit 
. ' /atus of frg. bJ : ^ °, ™ _ wi^f^i^ire'ctiofi t&upon movement^ the actua- 
r 1 J " ^ &,r ' tor lever 70 into a position in engagement with the 
Description of 'Prefer 6f the clutch disk. The clutch disk 72 is supported for rota- 
Invention ' " ' 10 t ion about the axis 73 ofthe retractor 60. A pin 74 pro- 
/ ' ' ^ ; ] jects axially from the clutch disk 72. 
\ j i iy^i ^ rese ^j ihventionfrelates fo 'a vehicle seat The retractor 60 also includes a drum 75 connect- 
belt -v/stem'an^jplrtl^ a sett b%jt systehVin- eti forrbtation with the spool 6^. A pilot pav*Pt6 is ro- 
tep ^. p n ? or* rno/g v^icfe u seafs' , Trte 1 present * tatable with the drum 75 and is supported for pivotal 
1° . is dpfrVca^ 15 ~ n motfc%ient on the^dnfm. The p'ifof pawl 76 has first 
^As rr P Ve^enfete ilius- 'Wrfseconreno- portions it and 78. * - 
^rllss^^ e * oq « ^ f tfre sfecotfa* errd fartioWft of^Wpawl 76 is 
S " u "%e leal belt system°?S islRcor^oVliea'Tn^ ve- " '^h&agdBbt^vvith one &f a pliorValrtyl^Vatchet^eth 79 
"nYcfeTi tr?e vinfcfe 6 ^ inclu^lnoia fi^8dy <%h&*Wl& fnrrer p^ipW of a rin^&l which is 
/prlrlrps^ruci^ ?: 20 :r m$port<&%?fot&\db atfcut {fiWa*s ; 73. : trte : rrng 81 
pa,n1 n s~ea^ f uppoYteo' on tne^vlhicle is formed as a part of, or otrteWse' connected tor ro- 
* 'struclurelV^ bns ,S33 - bVOns ' r "^' :9CJ tation with, an actuator member 83 engageable with 
Acentral crash sensor and transmitter rifedufe^O a lock pawl (not shown^?j*£#tffc^^ 
is? rigidly rrountecl to" ?rTe c ve7iic1e :3 s1ruciu&' 14. The with a ratchet wheel (also not shown) connected for 
'^ertral'n^oaljie' ^) ftrMft* at * 25 --mtftrHlAR < 
a^ocatfoif spaced apah f ronftflS slats WaiiS J 1'8,^re- ' aK * 1 : The" retractor SO : L^f udfes ' aft &edtfdm%g net as- 
ferably at or ne^ffig^nWr o¥t|]fivfif vehicle. s lllalt^tfWrtatt The^coil B2'fs en- 
The central module 20. as illustrated schematically in eVt^eabW, 6 ^ SieSft^urreh^dwthg 1 tnrouijh' wiring 
Figs. 2 and 3,1£Su8es a^ippert roefti&r is " n ^tBiTlo^trie efchiSter lever ttflnfor Snga'Seiftent 
electrically non-conductive. A deceleration sensor ; ' 30 wltr?trVe? ! 6lutcr1 cFis^^. °' - ,T: > - : olr> 
IwTfch^ ?s conn'lctea wfth b the supgfth? m^rnber 22. The first vehicte ^atW^. f ) alsd-tnAiites a 
Th : e^ece?eFattpnse^ ^battery charger unit 90 disused 1n ! the 1 sea'rbottom 
low^nfdarmembet^e'ma^^^^ gfl^ctJica^Won- 1 cSsfiroH ; 52'.°The batterydHarPr unit^O irfeludes a 
d\?ctWe ma?ena^ -■•"firibwrt'f lexibi^ plezbeleaHS film which; when de- 
ber^is su^pe^dedVrbm^ 35 formed, generates an electric current : ; ): - 
inertia mass 28, which is preferably a metaj ba"f(, is ^ The piezoelectric charged unit 90 is connecfed by 
J supp6r?ed v f&r^ insi'de of the ywfrTng 92 to a confrdl 5 moHcite 94 (Fig. 5) fixed "to the 
conical member 26. A^Srlcirically'conduct^ pad 30 5 ^seat f farrie-ao. The'cSntrol module 94 irieludes a bat- 
*is disposed within tfie 'c^'rSc^rfceWW^e.-iWthe un- tery ^6.' The battery 96^s ! pfe1erably#kridVvn battery 
derside of the^support member 22. The c&riductive 40 " which lias a six-volt output ihd c a fen year life. Abat- 
pa^3ais spafcea 1 apSft'Trorrf the conducth/'e 3 conical " r tery with-a different volta^efs?uctf as three volts, may 
member^/-* ' : ' * r *l also be used: " ' - - * r 

tne conductive p¥d 30 is' connected by 'electrical The output of thfebattery 96 (Pig. 5)Ms connected 

wiring 36 to the vehicle battery 38 which Vp^rt ofthe y ~ to a 4 capacitor" sfnd voItag# booster assernbly SB. The 

eM'ectricaVs'^ The conical mem- 45 ' -output ofthe assembly 98 is 'connected to an RF re- 

ber 26 ? is connected by "bl^ctriddf wiring 40 to an RF ceiver switch ^1<S0f Th# RF receiver switch 100 in- 

transmitter 42 mounted on the support member 22. : eludes art RF receiver for receivers signa^from'the 

The first Vehicle seat 1 ! 6 (Figi r 4) includes a frame ftFtransinitteT42 fRg. 1 j. The RFreceiver switch 1 00 

50, a seat bottom cushion 52, a^nd '& seat b&k 54. A a Iso iriclucfes a switch for cohriebting the assembly 98 

length 3 of sear 6^1 1 Webbing 56, ■Connected With the so to retractor 'lock and timercircuitry indicated sche- 

seat 16 i, is c extensible arofind atr occupant of the seat mafically at 102. : ' ' - " ar? 

to reVtrain;mov%ment ofthe occupint. 1 The second vehicle'sea't 18 (Fig. 1) is similar to 

' The seat belt webbing 56'extends through a re- the first seat 16. The second seat 18 includes a length 

tractor 60 (Fig. 6) which is similar "to the retractor of seat belt webbing 110 associated with a seat belt 

shown in U.S. Patent No. 4 t TS§5,317. In the retractor 55 webbing retractor 112. The retractor 112 is similar to 

60, the belt webbing 56 is' wound around a retractor the retractor 60, and includes a similar electrically ac- 

spool 62 rotatabfe in" a ho'Lisirrg 64 in a belt retraction tuatable locking assembly for blocking withdrawal of 

direction 66 and an opposite belt withdrawal direction the belt webbing 11 0 from the retractor i 12. The iock- 
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ing assembly of the retractor 112 is actuatabie by a 
control signal generated by a control module 114 sjrn- 
, ilar to the control module 94 of the f ir^t seat 16\ The 
control module 114 is located in the §epond seat 18. 

During normal operation of the vehicle 12, when- 
ever a vehicle occupant sjts on the seat bottom oirsh- 
ion.52 (Fig. 4), the weight of the vehicle occupant.de- 
fprms the piezoeJectric film in the battery charger unit 
QG^When the piezoelectric film deforms, it generates 
an electric current which passes through the wires 92 
to the battery 96. Theelsctric current maintains the 
battery 96 in a charged condition haying sufficient 
power to supply the remaining components of the 
control module 94 as, well as the electromagnet as- 
sembly 80. 

in the event of vehicle deceleration exceeding a 
predetermined deceleration, such as occurs in a col- 
lision, the metal ball 28 of the deceleration sensor 
switch 24 moves along the inclined surface of the con- 
ical member 26 into engagement with the conductive 
pad. 30. The engagement of the metal hall 28 with the 
conductive pad ?0 completes an electric circuit be- 
tween the conical member 26 and the conductive pad 
30, Completion of this circuit enables current to .flow 
from the vehicle battery 38 through the declaration 
sensor switch 24 and to the RF transmitter 42... 

The RF transmitter 42 when thus energized 
transmits an RF signal /vithin the vehicle 12,ThePJF 
sional is received by the RF receiver switch 100 of the 
: , first seat control module 94, Reception of the RF sig- 
nal results in closing of the switch within the RF re- 
ceiver switch 1 00, to electrically connect the output of 
the assembly 98 to the retractor lock and timer circui- 
try 102. 

The retractor lock and timer circuitry 102 applies 
an electric current over the wiring 84 to the coil 82 of 
. the e! ectromag net assembly 80 in the retrsctor 60. 
The electromagnet assembly 80 moves the actuator 
lever 70 into engagement with one of the teeth 71 on 
the clutch disk 72. The engagement of the actuator 
lever 70 with the ratchet tooth 71 blocks rotation of the 
clutch disk 72 in the belt withdrawal direction 68.. 

Upon subsequent or continued withdrawal of belt 
webbing 56 from the retractor 60, the drum 75, which 
is connected for rotation with the spool 62, rotates in 
the belt withdrawal drection 68 relative to the station- 
ary clutch disk 72. The relative rotation between the 
drum 75 and the clutch disk 72 causes the first end 
portion 77 cf the pilot pawl 76 f o engage the pin 74 
on the clutch disk 72. 

The engagement of the pin 74 with the. pilot pawl 
end portion 77 causes the pilot pawl 76 to pivot from 
the position shown in Fig. 6 to a position (not shown) 
in which the second end portion 78 of the pilot pawl 
engages one of the ratchet teeth 79 on the ring 81. 
The pilot pawl 76 transmits the force of the rotating 
drum 75 and spool 62 to the ring 81 v causing the ring 
to rotate about the axis 73, 



Rotation of the ring 81 causes the actuator mem- 
ber 83 to rotate and to move the lock pawl (not shown) 
into engagement with the ratchet wheel (not shown). 
The engagement of the' lock paw] with the ratchet 

5 ' wheel blocks rotation of the spboT 62 in the" belt with- 
drawal direction 68. This blocks withdrawal of uelt 
webbinjg 56 from the; retracior 60, thus restraining the 
vehicle occupant. \, ^ :\ . 

The Dattety 96 in the first se^t 16 has an output 

w of about six volts. The capacitor and voltage oooster 
assembly 98 acts to provide approximately 30 volts 
of power to the retractor coii 82 for about ten mill isec- 
onds, arid then decays to the normal battery voltage 
of six volts. The 30 volt pulse applied to tne eleciro- 

15 magnet assembly 80 moves the actuator lever 70 
more rapidly into engagement wh'h the clutcn disk 72 
chan if only the six volt output of the battery 96 were 
applied. 

The retractor lock and timer circuitry 102 ke^p3 
20 the electromagnet assempfy 80 eriergized for about 
1 00 milliseconds. Thus, the actuator lever 70 is held 
in engagement with' the clutch disk 72 for about 1 00 
milliseconds, sven if the deceleration sensor switch 
24 is actuated for a shorter period of time. After the 
25 100 millisecond period, if the deceleration sensor 
switch 24 is still closed, the retractor lock and timer 
circuitry 1 02 maintains the retractor 60 in tne locked 
. condition. 

Upon cessation or vehicle oeceieration exceed- 
so ing the predetermined deceloration, the metal Dan 28 
moves away from the conductive oad 30, thereby de- 
, energizing the RF transmitter 42. The RF transmitter 
42 ceases transmission of its RF signal, and tne RF 
receiver switch 1 00 opens, deactivating the eiectro- 
35 mf-ignet assembly 80. Tne actuator lever 70 disengag- 
es fron^ the clutch disk 72, enabling rotation ot the 
spool 62 in the belt withdrawal direction 38. 

At the same time as the RF signal from the RF 
transmitter 42 is being received by the RF receiver 
40 swjtch 100 in the first seat 16, the RF signal is also 
being received by an RF receiver switch in the control 
module 114 of the second vehicle seat 18. The sec- 
ond seat control module 114 then actuates the lock- 
ing mechanism of the second seat retractor 112. The 
45 second seat retractor 112 blocks withdrawal of the 
belt webbing 110from the second seat retractor, thus 
restraining movement of the vehicle occupant in the 
seat 1 8. Thus, the retractor 11 2 of the second vehicle 
seat 1 8 is locked simultaneously with" the locking of 
50 the retractor 60 of the first seat 16. 

. As noted above, the control module 94 in the ve- 
hicle seat 16 does not include a deceleration sensor. 
Therefore, the control module 94 can be mounted in 
any location and in any orientation in the vehicle seat 
55 1 6. The control module 94 can, for example, be con- 
nected with the retractor 60 in a tiltable vehicle seat 
back. 

Further, all electrical parts of the system 10 
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which are on or in the seat 16 ar^ ^pw^r^d by the bat- 
tery. 96, which is also trj the ^e.^t/if.J^lius, the seat 
1J3 v may be removed entirejy, fi&m/Jthe. vehicle wfthout 
\. ji eed i ng to be . d is'qonjrieGted fjjpm irl e e! ect ricat svs- 
. tem of the' vehicle 1^ ...^ ' ^ ^ £ " 

- ^ny §uit9bt0 nurp!^ 

devices can be simultaneously actuat^)d„py jfip RF 
^nayransmittQdJrpi^the RF transmitter 42. fnus, 
if more than twq |§3jjs are provided i n a' vetticl e L qach 
with its own el eptricall y act uata,bie. seat belt ret racfor, 
all of the refractors qah igimultarjeously be^ actuated 

J., by .the pne single ceptraj deceleration sensor and 
transmitter rn6dyie,^6. ^\ \ r1 - ' , 

Fig. 7 Illustrates a seaf control 'module ^20 Which 
is„part.of a §eat|?e^ retractpr sys|ern in accordance 

'^wit^ a sexjpbd e^mbQ^rne^t'of the^ihyejhtion. IVjjhe 
second embbdi men Mparts whlchlare similarjto^iose 

^t^r^sy.stem^inciugin 1 2b does npt include 

^ a central decefe ration t sens6r and transmitter module 
.20^ ln^|ead Jh^ £ §eat-mou n^ed. control jrjodufe 1 20 in- 

^ clgb^rin ^oe^arthe fefWsejyer pwifcli 'jOCi (Fig!^ 5), 
a deceleration sensor swach 24a ' whTch similar to 
the. deceleration sensor switch 24 (Fig. 3), T"e control 

( module 1 20 ispthery^ise^imiTar to the^ntrqi module 
94. The con trot 'module 126'is'o^isposecl in ^'pon^ti It- 
able portion of a x® h m£ se $t. The f control module 120 

is electrically 'connected with a retractor such as the 

.• • v.. - * . vr*.-. ■ - jx^,;-"^;* 1 ' k? an; r rt 

retractor 60. ; 

In the event oj; vehicle decelpfatbn^exQeeain'g a 

^predetermined deceleration, the deceleration sensor 

. switch 24a in the seat-mounWd control module T 1 20 

' .completes an electric clrcuii including a' baiter^ %6a, 

a capacitor ahd^vbltage/boostW assembly 98a, and 

" retractor lock and timer circuitry 1Q2a/ThWqoi1 82 of 

- the electromagnet assembly 80 in the retractor 60 is 
energized by an electric current transmitted from the 
control module 120 to block rotation of the retractor 
spool in the belt withdrawal direction. This restrains 
movement of the vehicle occupant in the seat which 
includes the control module 120. 

With this second embodiment of the invention, 
the entire seat belt retractor system, including the de- 
celeration sensor 24a, is completely integrated into 
the vehicle seat and is independent of the vehicle's 
electrical system. 

Figs. 8-11 illustrate a vehicle safety apparatus 
1 20 in accordance with a third embodiment of the in- 
vention. As shown in Fig. 8, a vehicle 122 includes 
first and second vehicle seats 124 and 126. The seats 
124 and 126 are mounted on a body or other structure 
128 of the vehicle 122. 

A deceleration sensor 130 is mounted on the ve- 
hicle body 128 along with a transmitter 132. The sen- 
sor 130 and transmitter 132 may be of the type illu- 
strated in Fig. 2. The output of the transmitter 132 is 
coupled by suitable electric wiring 1 34 to a windshield 



& rnbprUejd antenha* 1 36. The aritenna 136 is operative 
* T jif tr^ninYit the' oU^ufof the transmitter 132 asran 
^elegtVbmWg^eVic field (EilF) sij^nafikhin trie Vehicle 
"I'ii'Jhe^hteifria 136 ; 'Can c alternditively be mounted 
■ 5 ; |n the 'iriie-rior of trie vehicle rdbf oFffe^ilner 
" " 3t ^ The vehye Seat lf4 ihblucteS'a^^ 
restraint 140. The vehicle seat 126 includes a vehicle 
occupant restraint 142, identical "to the vehicle ocbu- 
"pant restraint 140.Mn a prefeirred embodirhbnt ofthe 
10 invention, the vehicle occuparjt restraints 140 and 
1 42 la're 1 ' vehicle seat belVsystems v^hlch Include stsat 
J^lt reirac'tbt's sim'Har to the retractor ^frustrated in 
' 'fig;. 6, 'but wifhbtitthe electromagnet assembfy*80. 
-3.* r. The ^f^jg( e ociiupanfr'esiraint 140 L Yncludes > a re- 
15 ceiving antenna 144 (Fig. 9) connected throi/gh a>ec- 
5 tif^if1|^fbdS -i^S to an LcUnk^circuif iki. The LC 
''4 : aftk\lFciift 147 1r?dudes arl'ih^ctot' Sivhich is c a coil 

,G T4^a^^ f ^ 8 ** nd the cia^ac- 

^ftMp'lSO ^ar^vWreQ r in parallel, the tic tarfV circuit T47 
20 a 'i&Hr^^ 

e> %M H4B ctttie capacitor 1'5d are selected sorth at 
" 5 th^ J Far^K^rcu1r;14t resonat^w^eriltlretieives a sig- 
b6 fta1 v wlth^ p^?e^ytermthedtre^eTicy wrrich is equ^il to 
" °f he r f fe^a^Bc^bHhe ; EMF°s1gnaPt remitted by ihe 

MH^fsW^Biy^dP.^ oi ^ - oi,w * 
o^ry^ & mHWf\Q?foy®bWM on a^oftlron core 
Hf¥ 1*S2i T^e^Sll'l^tfis dl^b^e^b^tweerr ^^6^*1*66 
5 ' 1 Wr?d:l68 tif a^ect^eVmaifent ma^he^ ^7d: Tfi® feoil 
1 30 " 9 ' l^is^r^d^^otatio 

'' 3 VdtatlbHat ; ^bvemeflf a±>outsFri"axis 166 on'Bearirigs 
*' 1 58 j ar?d''1 60: 'Suitable slip e rfhgs (rVot ^howh) , provide 
J lfiS ^lectricJIl fconn^ctrons to the movable' 7 00^148. 
Restraining springs 162 and 1 64 bias the coil 1*48 and 
35 tfte^shaf t v i ! Si io a' prebeteifrri^d position of rotation 
\T^lativ0toth^a>cis 156:^ ' ' * - (1 * 

r "-^The^^haft 154 is fixed foY movement with a^n ac- 
% ' tdator levlr 17f of^a -seat belt retractor 178 (Fig.' 11). 
: The i! actu^tofleve> r 172i is ImoVaBfe/upon rotation of 
40 the ihaft 15^i b&rweerra first position resting on a 
itbp? 174 and a second positron in engagement with 
a dutch disk 176fThe retractor 178 includes a spool 
(not sfiown) bn ,: Whicrf belt webbing 180 is wound. The 
spool' is rotatable in a belt withdrawal direction 182 
45 and in an opposite belt retraction direction 184. 

■ In the ev^nt of vehrcle deceleration exceeding a 
predetermined deceleration, such as occurs in a ve- 
hicle collision, the deceleration sensor ; 1 30 energizes 
the transmitter 1 32. The transmitter 1 32, when energ- 
50 ized, causes the antenna 136 to transmit an EMF sig- 
nal within the vehicle. : 

The EMF signal is received by the antenna 144 
(Fig. 9) ofthe vehicle occupant restraint 140. The 
EMF signar passes through the rectifying diode 146 
55 to the tank circuit 147. The tank circuit 147 produces 
an oscillating current due to the tank circuit and a di- 
rect current in the coil 148 due to the diode rectifica- 
tion. Because of the orientation ofthe coil 148 relative 
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to the permanent magnet 170, the flow of direct cur- 
rent within the coil causes the coil to rotate about the 
axis 156, against the bias of the restraining springs 

162 and 164, _ 

7 As the coil 148 rotates about the axis 156, the 
shaft 154, which is fixed for rotation with the coil 148, 
rotates also. Rbtation.of the shaft 154 effects pivoting 
movement of the actuator lever 172jntq its second 
position in engagement with the clutch^disXI ?6. The 
actuator lever 172 blocks rotation of the' clutch disk 
176 in the belt withdrawal direction 182. As described 
above, this blocks rotation of the belt spool in the belt 
withdrawal direction 182 and therefore blocks with- 
drawal of belt webbing 180 from the retractor 178. 

At the same time as the vehicle occupant re- 
straint 140 is actuated by the EMF signal from the 
transmitter 1 32, the vehicle occupant restraint 142 is 
simultaneously actuated by the EMF signal. Aetua- 
. tion of the vehicle occuDant restraint 142 occurs in a 
manner similar to the manner of actuation of the ve- 
hicle occupant restraint 140, including lockirq of a re- 
tractor 190 havinq an associated length of bait web- 
bing 192. 

The power to 3neroize the. obi j I 143 ai.d to move 
the actuator lever 172 is contained jnand provided by 
the transmitted olectrom&giijtfc field signal. The 
ebctric circuitry shpwn schematically in b'ig. 10 ex- 
tracts the needed energy from the EMF signal to 
move the pawl 172. Assuming astatic magr 3tic field 
of .7 Tesla, 10O turns of wirs in the coil 148, a coil 
length of 14 mil'lrneters and radius of 7 millimeters, 
Had a current of 1 miiliampere, a toroue of 13.72 mi- 
crojo:.iles is produced to move the actuator lever 172. 

The static magnetic field strength of 0.7 Tesla is 
available in a neodymium-iron combination perma- 
nent magnet. The 1 miiliampere value is obtained by 
a transmitting antenna 133 producing a field of 10 
volts per meter. At 6 meters, the field strength would 
be approximately 0.3 volts. This field will produce the 
1 miiliampere current in the tank circuit 147- 

The vehicle safety apparatus 120 eliminates the 
need for a separate, power source to actuate a vehicle 
occupant restraint mounted on a vehicle seat. No bat- 
tery is needed in either vehicle seat 124 or 126. Thus, 
no electrical connections are needed between the ve- 
hicle seats 124 and 126 and the electr'cal circuitry of 
the vehicle 122, Accordingly, the vehicle safety appa- 
ratus 120 may be termed wjreiess. This allows the 
seats 124 and 126 to be easily removed f rom the ve- 
hicle 122 without the need for disconnecting wiring 
harnesses, and no reconnect ion is necessary when 
a vehicle seat is replaced. 

From the above description of the invention, 
those skilled in the art. will perceive improvements, 
changes and modifications in the invention. For ex- 
ample, a different type of deceleration sensor switch 
could be used, such as a non-mechanical sensor. 
This could allow placement of the non-mechanical de- 



celeration sensor switch in a tillable vehicle seat back 
along with a seat back angle sensor to compensate 
fofthfe seat back inclination. Also, a different type of 
electrically acti ;atable retractor locKi.ig mechanism 

5 could be used. 

The system could additionally or alternatively in- 
corporate a typ3 of actuatable vehicle safsty device 
other than a seat belt retractor such as a seat belt pre- 
tensioner, an inflatable seat belt, or an air bag. Such 

10 improvements, changes and modifications within the 
skill of the art are intenaed to be covered by the ap- 
pended daisns. It should be noted that the objects ar:d 
advantages of the invention may Se attained by 
means 6t any compatible combination^) particularly 

15 pointed cut in the tt^ma of the following summary of 
me invention and tie appended claims. 

1 . A vehicle safety apparatus comprising: 

a first seat for an occupant of a vehicle; 
a first seat bolt retractor having a first 
20 spool on which belt webbing is wound and w^ich 

is rotafable in ^ first belt withdrawal direction • wi 
in ah ODposife first belt retraction direction and a 
first locking means for blocking Delt webbing with- 
drawal from saicf first spool in response to an 
25 olectricaf signal; 

mounting means for mounting said first 
s eat belt ret ractor oh "si id f trst ve hid e seat; 

s ^naor means for sons ing vehicle deceler- 
ation exawiing a predetermined deceleration 
so pad for providing a control signal indicative there- 

of; 

an RF transmitter electrically connected 
with said sensor means nnd actuatable in re- 
sponse to the control signal to transmit an RF sig- 

35 nal; and 

first RF roceivar means for receiving the 
RF signal and for providing a first output signal in- 
dicative of the RF signal, said first locking means 
of said first seat belt retractor including means 

40 actuatable in response to the first output signal 

for locking said first seat belt retractor. 

2. A vehicle safety apparatus 

wherein said first locking means comprises: 

a locking member movable between a first 

45 ..... position in which said first spool is free to rotate 
in the first belt withdrawal direction and a second 
position in which said first spool is blocked from 
rotation in the first belt withdrawal direction; and 
electromagnet means disposed adjacent 

so to said locking member and electrically connect- 

ed with said first RF receiver means and ener- 
gizeable in response to the first output signal for 
moving said locking member between its first and 
second positions. 

55 3. A„vehicle safety apparatus 

comprising an intermediate linkage operatively 
disposed between said locking member and said 
. retractor' spool, said locking member acting 
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through said intermediate linkage tQblopS: Rota- 
tion of said spool in tfie belt withdrawal ^r t ectjon 
upon mov erne nt of s|ud locking rb eni^er in Q the 
second position. " " 1 -g^^d fC 

4. A vehicle safety apparatus r . t ^ '/^ " 

. . , ... ,a .second se^tfprap occupqnt of.the vehi- 

: V' ' o Ti? , A " ... 
J a second^seat belt ret raptor having a sec- 

' j'nd spool "on which belt webbing.' is wound and 

' wh i ch is rotable i n' a .se co rid. bejt withdrawal d i- 

rectjon and "in an opposite second Sett retraction 

direction aptl a second lockinq rneatfs for bfock- 

ing belt. webbing withdrawal from sajd second 

spool In res pens o to an electrical signal; 

mounting means for mounting said second 

seafielt retractor "on said second" vehicle seat; 

. -^v j> to -ToquCw'. ■ s i - :* 
and ^ 

second RF receiver means for receiving 
the RF signarand forcrqviding a second output 
signal indicative of the RF signal, said second 
locking means of said, second seat belt retractor 
including means actuataole in response to the 
second output signal for locking said second seat 
belt retractor. . 

5. A vehicle safety apparatus 

>f^$d>bt.' r vie - ;o?'-s.;b- . ..r. , ,, 

wherein said sensor means for sensing venicle 

— ^ted with 



deceleration is connected with the venicJe at a !o- 
cation sc 
saiaseconc 



cation spaced apart from said first seat and from 
— - -r- - — nd "seat. 



S. A yehicle safety apparatus, , 
w'He/ein^sa^'ftF^ is < 

n in 

and ?ro 



wherein said FtF IVansmftter 'is disposed at a !o- 



cation in me vehicle spaced apart frosTi said first 
rom sain second seat. 



seat 



mean?; is mounted 
on saicl'fir^t ven'icfe sealt and said sacond RF re- 
ceiver means is mounted oh said secohef vehicle 
seat. 

8. A vehicle safety apparatus 

wherein said sensor means for sensing vehicle 
deceleration^ is connected with, a portion of the ve- 
hicte spacecTa part' from said first vehicle seat and 
from said second vehicle s.ea'Csaid RF transmit- 
ter oeing disposed^at a location in the vehicle 
spaced apaVt 1 from^said first 'seat and from said 
second seat" !* " „ ,<? ,' " 1 ' 

9. A vehicle safety apparatus 
wherein: " *' ta ^ r ^ 

sa|d first locking means comprises a first 
lo'cking memb#r'movable between a f irst'position 
In Which saiij first spool is f f^e to rotate in the first 
belt withdrawal direction and a second position in 
which said first spool is blocked from rotation in 
the first belt withdrawal tiirection, and first elec- 
trorWagh'et means disposed adjacent to said first 
locking member and electrical I y connected with 
said first RF receiver means and energizeable in 
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20 



25 



35 



45 



50 



] response to't'he first output signal fpr rhbying said 
first locking member between its first and second 
~ positionsf ana' * " 

sajcj second locking mean Vcpm prises a 
sedop<J tocking^ mejmb^'rnoyab[e between a first 
'fpWifipn In which said secohd spool I is free h ro 
* tate'ih the. second belt withdrawal direction and a 
" secohd ^position in wfiich said second spool is 
blocked from rotation in the 'second belt with- 
drawal direction, and second electromagnet 
means disposed adjacent to said second locking 
member and electrically connected with said sec- 
ond RF receiver means and energizeable in re- 
sponse to the second output' signal for rhoving 
^said seconc! locking member between its first and 
second positions. 

. 1 0. A vehicle 1 safety apparatus comprising: 
a seat for an occupant of a vehicle; 
yehicle occupant protection msa ns J on 
said seat and responsive to an "electrical Signal 
Wr ^protecting a vehicle occupant in' respdnse to 
' vehicle deceleration exce'aoirig a predetermined 
decd-aration; _ f 
' mounting mearts for rnourit ing 1 said vehicle 
" occupant prbtpc^ion means oh sajdseat; 

sensor means for se rising vehicle deceler- 
ation exceeding a predetermined deceleration 
and for providing' a control signal indicative there- 
of; - 

' ' ' ' 'an RF transmitter eleptricalty" connected 
with' said sensor meanVanB : actuatable ' in'* 're- 
sponse the control signal to transmit an RV iig- 
^nal;ihd 

RF receiver ' means for receiving the RF 
signal and for providing an output signal indica- 
tive of the' RF" sigTnal, said vehicle "occupant pro- 
tectidn means 'being actua"table r in response to 
the output signal fbr protecting the vehicle occu- 
pant. 

11. A vehicle safety apparatus comprising: 

* a seat for an occupant of a vehicle; 

vehicle occupant protection^ means on 
' said seat and responsive to ah electric current for 
protecting a vehicle occupant in response to ve- 
hicle deceleration "exceeding a predetermined 
deceleration; 

sensor means for sensing vehicle deceler- 
ation exceeding a predetermined deceleration 
and for providing an eiectrical control signal indi- 
cative thereof; and 

a battery mounted on said vehicle seat for 
supplying electric current to actuate said vehicle 
occupant protection means in response to said 
sensor means providing said electrical control 
signal. 

12. A vehicle safety apparatus 

wherein said sensor means for sensing vehicle 
deceleration is fixedly connected with the vehicle 
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seat, said sensor means directing electric current 
from said battery to said vehicle occuoant protac- 
tipn me«ins to actuate said vehicle occupant pro- 
tection means upon the occurrence of vehicl 3 do - 
ceieration exceeding a ^redetermined decelara- a 
tion. ' . . 

13. A vehicle safety apparatus . . . , . ; 
.wherein said sensor meanaJor sensing vehicle 
deceleration is f ixedjy.conrvected with a portion of 

the vehicle spaced. apariL from the vehicle seat, w 
and further comprising (i) an RF transmitter elec- 
trically connected with said -sensor means and 
act ua tab! a in response to the sensor means con- 
trol signnl to transmit an RF -signal and (in an RF 
receiver for receiving the RF signal and for pro- 15 
viding an output signal indicative thereof, said ve- 
hicle occupant protection, means being actuat- 
ahb in response to said output signal for protect- 
ing the vehicle occupant. . 

14. A vehicle safety apparatus 20 
wherein ^aid receiver is mounted on said ve- 
hicle seat and is powered by said battery. 

15. AvehM^ jagfoty apparatus 

further comprising an electrical enerpy generat- 
ing device associated with said vehicle seat and 25 
responsive to em occupant sitting cn tiie seat for 
generating an electric current, snd meens for 
electrically connecting sa;d electrical energy 
generating device with saw .battery. J:o charge 
said, battery with the electric current generated 30 
by said electrical energy generating device. 

16. Aj vehicle safety apparet'is comprising: 

a seat for an. occupant of a vehicle; 
^ vehicle occupant protection means on 
se : ,d seat and responsive to an electrical signal . .. 35 
for protecting a ; vehicle occupant in response to 
vehicle deceleration exceeding a predetermined 
deceleration; , . 

a battery mounted on said seat for supply- 
ing electric power to actuate said vehicle occu- 40 
pant protection means; 

t a piezoelectric member associated with 
the vehicle seat and responsive to an occupant 
sitting on the seat for generating an electric cur- 
rent; and , , . v 45 

means for electrically connecting said pie- 
zoelectric member with said battery to charge 
said battery with the electric .current generated 
by said piezoelectric mernber. 

17. A vehicle safety apparatus 50 
wherein said piezoelectric member is disposed in 

a seat bottom cushion of the vehicle seat and is 
deformabie in response tc an occupant sitting on 
the seat for generating an electric current to 
charge said battery. 55 

18. A vehfclasafety apparatus 

further comprising sensor means on said vehicle 
seat for sensing vehicle deceleration exceeding a 



predetermined deceleration, said sensor means 
upon the occurrence of vehicle deceleration ex- 
ceeding a predetermined deceleration electrical- 
ly interconnecting said 'battery and said vehicle 
occupant protection means thereby to^ actuate 
:, said vehicle occupant protection means. 

1 9. A vehicle safety apparatus 

wherein said vehicle occupant protection* means 
comprises v a seat belt retractor having a spool on 
whichbelt webbing is wound and which is rotat- 
able in a belt withdrawal direction and an opposite 
belt retraction direction and a locking ineans for 
blocking rotation of said spool in the belt with- 
drawal direction in response to an electrical sig- 
nal. .. . 

20. A vehicle safety apparatus 

wherein said retractor locking means cor^pris-js 
a locking member movable 'betvvec i a virst poii- 
tfon in. which yakl spool is free to rotr -j ■ 1 iho bolt 
withdrawal direction ^nd a second positio, i in 
which said spool is blocked from rotation in the 
belt withdraw?! c'iroction and electromagnet 
means disposed adjacent to said locking member 
and electrically connected with said battery and 
energizeablo bv said battery for moving said 
locking member between its first and second 
positions. 

21. A vehicle safety apparatus . 

composing fn intermediate linkage operative ly 
disposed between s^id locking member and said 
retrsr 'r - , spco!, said locking : t imber acting 
th ough said intermediate linkage to block rota- 
tion of eaid spoc! in *he belt withdrawal .direction 
uoop. movement of said locking member into the 
second position. 

22. A vehicle erafety apparatus 
further comprising: 

sensor means on s^id vehicle at a location 
remote from said vehicle seat for sensing vehicle 
deceleration exceeding a predetermined deceler- 
ation and for providing a control signa* indicative 
thereof; 

„, an. RF transmitter electrically connected 
with said sensor means and actuatable in re- 
sponse to the control signal to transmit an RF sig- 
nal; and 

RF receiver means on said vehicle seat for 
receiving the RF signal and for providing an elec- 
trical signal indicative of the RF signal to said ve- 
hicle occupant protection means to actuate said 
vehicle ocqupant protection means. 

23. A vehicle safety apparatus comprising: 

a seat for an occupant of a, vehicle; 

vehicle occupant protection means on 
said seat and actuatable for protecting a vehicle 
occupant in response to vehicle deceleration ex- 
ceeding a predetermined deceleration; 

mounting means for mounting said vehicle 
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_ occupant protection means on said seat; 
( \ . sensor means for sensfng vehicle deceler- 
ation exceeding a predetermined acceleration 
and for providino^a contjfijl sTgnal indicative there- 
of; " J\ " 

transmjtfer^meana opeijajE^ to 
said sensor m£ans ancj^ac^ 
the control signal 'fort ransmiuind an EMF^signal; 

signal receiver means for receiving said 
transmitted EM F signal; 
, means for mounting said signal Receiver 




means for actuating said vehicle Occupant 

protection means ' in res police ' to movement of 

nc j.an^OiV. ocmco, OiCbv^? ^ -> ; .r w 



sn id signal receiver means. 
24. Aver 

nc.i 



.r^iVj^Q 9'£ib«;n ^jrr.^'T' ori/rv*) s 
\ vehicle safety apparatus - 
i n stsK.*; 0J.ae*iY pc r-isa 'z -iw :i r u>tf • 
wherein said signal receiver means comprises a 

c3(f a^d^n^uairi^&r/s fo'Ppr^Oc^r, alter- K 

nating current in said cotl 




et pro- 



vicfing a magnetic f lefcf, sard meafis fot rrTbunting 

- said sianai receiver means for movement includ- 

. 5ns fhiu jt 



. bns fain h eawv+eu ^o*'ih;,j i yua ■ 4 l 
mg means for mounting said Coil for rotation in the 

magnetic field. ^Ufieoo 

^ 26 A vehi^ A ^ 

v ' f ° wrier! rrfsa fa* m ea nsfor act uSti n* §' idfveh id e oc- 

;; ' ^^&<m^^a^^msp^^ <* 



... . t8 move- 0£ 30 

said'cojn incfu^ef sWatt ffi&fHfifad for 
^rotatibn with s ; a1d' c6H ancJ meanl forfrurlsmitting 
{ Votary mo ve\rigrft o? k^ia^s^Mh^irfia'rts tB'said ve- 
" hide bccupani pV8tecti8ri ftSSYsPffl ablate said 
vehicle occupant protecti8Rrr?e^i§r ,0 °^ 3 35 

27. A vehicle safet^ap^afltu!? ^ " S 
wherein said vehicle odcuVan? protection means 
comprises'* a seat belt retra'ctor' having a spool on 
which belt webbing is 1 ' wound atfc" whifiR is rotat- 

" able in a baft Withdrawal "direction and aft opposite ; ' 40 
belt retraction direction' aftd a lockiny^rneans for 
blocking rotation of said spool in the belt with- 
drawal directidn ih response to movement of said 
signal receiver ifieans. " ' ' 1 

28. A vehicle safety apparatus : ' 45 
wherein said locking means comprises a locking 
member and an intermediate' linkage op^ratively 
disposed between said locking member and said 
retractor spool; said locking member acting 
through said intermediate linkage to block rota- so 
tion of said spob! in the belt withdrawal direction 
upon movement of said locking member into a 
locking position. 

29. A vehicle safety apparatus comprising: 

sensor means for sensing vehicle deceler- 55 
ation exceeding a predetermined deceleration 
and for providing a control signal indicative there- 
of; 



' " ' : - ' - transmitter means operatively coupled to 
"' 5 said sensor means and actuatable in response to 
' JiC the control signal far transmitting EMF-signal; 
: ; ... r^cerHr means foi receiving saia^trans- 
5 mittecf EMF "signal;'" = : "' "" ' ' " 7 ' ' 

means for mounting said receiver means 
for movement in response to said receiver means 
^ receiving said transmitted EMF signal; and 

means 'for actuating a vehicle 1 occupant 
10 protection means in "response to movement of 

said receiver means. 

30. A vehicle safety apparatus comprising: 
* J ; ^ sensor means for sensing 1 vehicle deceler- 

' ation exceeding a predetermined deceleration 
15 1}Ct '°an^or providing a controfisighal indicative there- 

.;6-j^5 trahsMfter^bp^ratrvey s^iid 

J " J °' ( se f »1sor rrteans ^hd actuatable irf res^po^rtse to the 
control signal to transrritt a 0 vetiibKe o'cciipant <*e- 
20 straint signal and O&s* *zn J -* > ■ 

^ / b^i no -^egtfg for fecel^jlng^he Vehicle occupant 
^stYainfsignaf and for actuatlnd^-vehtcla occu- 
pant restraint in reispbnsWt^rSc jivingihevehicls 

-^^oS&i^hl res^raWsfg^L^ ^ 

25 :-ns .sen ^ir^is / *?t6^ r* ot*j ;>'>^8f. ?otvs* or 

■'^ J ^veh'fde s Safe^a^ara 



3 ai firsfseat for-dh 'OccupSM 6T ^Vehicle; 
'*' ^a tJ first -seat bell? retrKctif having 1 a first 
spobT or? wfifdrvTsfelt webtAng iswvound atid which 
is rotatable in" a first belfwithdrslwal direction and 
" in an oj5f>o¥ite first belt retraction direction and a 
' : f irs\ locking means for blocking'belt webbing with- 
drawal from said first spool in response to an 
" electrical sfgnaff ' 3 ' r 

mounting means for mounting said first 
: seat belt ret rafctor on said first vehicle seat; 

' v sensor means for sensing vehteie-^deceler- 
ation exceeding a predetermined -deceleration 
A and for providing a control signal indicative there- 
of;'" ' ■' ' " r ' ' 
" ■ ' ah RF transmitter el ectricalFy' connected 
with said sensor means and actuatable in re- 
sponse fo the control signal to transmit an RF sig- 
nal; and 

first RF receiver means for receiving the 
RF signal and forproviding a first output signal in- 
dicative of the RF signal, said first locking means 
of said first seat? belt retractor including means 
actuatable in response to the first output signal 
for locking said first seat belt retractor. 

2. A vehicle safety apparatus as set forth in claim 1 
wherein said first locking means comprises: 

a locking member movable between a first 
position in which said first spool is free to rotate 
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jn the first belt withdrawal direction and a second 
position in which said first spool is blocked from 
rotation in the first belt withdrawal direction; and 
electromagnet means disposed adjacent 
to said locking member and electrically connect- 5 
ed with said first RF receiver means and ener- 
,jg|zeab.le in response to the first output signal for 
rnoying^said locking member between its first and 

s.eccu3d.p9sitjpo s » 

comprising preferably an intermediate 1 o 
linkage operatively disposed between said lock- 
ing member ?.nd said retractor spool, said locking 
member acting through said intermediate linkage 
to block rotation of said spool in the belt withdraw- 
al direction upon movement of said locking mem- 15 
ber into the second position; 
comprising preferably : 

a second seat for an, occupant, of the vehi- 
cle; 

a second seat belt retractor having a sec- 20 
and spool on which belt webbing is wound and 
which is rotatable in a second belt withdrawal di- 
rection and in an opposite, second belt retraction 
direction and a second locking means fox block- 
ing belt webbing withdrawal from said second 25 
spool in response to an electrical signal; 

mpunting means for mounting said second 
.se^at belt retractor on said second vehicle seat; 
and . 

second RF receiver means for receiving 30 
the RF signal and for providing a second output 
signal indicative of the RF signal, said second 
locking means of said second seat belt retractor 
including means actuatable in response to the 
second output signal for locking said second seat 35 
belt retractor, 

wherein preferably said sensor means for sens- 
ing vehicle deceleration is connected with the ve- 
hicle at a location spaced apart from said first 
seat and from said second seat, 40 
wherein preferably said RF transmitter is dis- 
posed at a location in the vehicle spaced apart 
from said first seat and from said second seat, 
wherein preferably said first RF receiver means 
is mounted on said first vehicle seat and said sec- 45 
ond RF receiver means is mounted on said sec- 
ond vehic'e seat, 

..wherein preferably said sensor means for sens- 
ing vehicle deceleration is connected with a por- 
tion of the vehicle spaced apart from said first ve- . 50 
hide seat and from said second vehicle seat, said 
RF transmitter being disposed at a location in the 
ve hide spaced apart from said first seat and from 
said second seat, and 

wherein preferably 55 

said first locking means comprises a first 
locking member movable between a first position 
in which said first spool is free to rotate in the first 



belt withdrawal direction and a second position 
in which said first spool is blocked from rotation 
in the first belt withdrawal direction, and first elec- 
tromagnet means disposed adjacent to said first 
locking member and electrically connected with 
said first RF receiver means and enorgiy.eable in 
response to the first output signal for moving said 
first locking member between its first and second 
positions; and 

said second locking means comprises a 
second locking member movable between a first 
position in which said second spool is free to ro- 
tate in the second belt withdrawal direction and a 
second position in which said second spool is 
blocked from rotation in the second belt with- 
drawal direction, and second electromagnot 
means disposed adjacent to said second locking 
member and electrically connected with said sec- 
ond RF receiver means and anergizeable in re- 
sponse to the second output signal for moving 
said second locking member between its first and 
second positions. 

3. A vehicle safety apparatus comprising: 

a seat for an occupant of a vehicle; 

vehicle occupant protection means cn 
said seat and responsive to an electrical signal 
for protecting a vehicle occupant in response to 
vehicle deceleration exceeding a predetermined 
deceleration; 

mounting means for mounting said vehicle 
occupant protection means on said seat; 

sensor means for sensing vehicle deceler- 
ation exceeding a predetermined deceleration 
and for providing a control signal indicative there- 
of; 

an RF transmitter electrically connected 
with said sensor means and actuatable in re- 
sponse to the control signal to transmit an RF sig- 
nal: and 

RF receiver means for receiving the RF 
signal and for providing an output signal indica- 
tive of the RF signal, said vehicle occupant pro- 
tection means being actuatable in response to 
the output signal for protecting the vehicle occu- 
pant. 

4. A vehicle safety apparatus comprising: 

a seat for an occupant of a vehicle; 

vehicle occupant protection means on 
said seat and responsive to an electric current for 
protecting a vehicle occupant in response to ve- 
hicle deceleration exceeding a predetermined 
deceleration; 

sensor means for sensing vehicle deceler- 
ation exceeding a predetermined deceleration 
and for providing an electrical control signal indi- 
cative thereof; and 
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a battery mounted on "sat j vehicle seat for 

supplying electric current tojactu^te said vehicle 

occupant protection means in 'response to said 

• - . : 3r sea* 1 ;srsr ■ TH", 

sensor m6ans providing said electrical control 

signaL _^ 

wherein preferably said sensor means for sens- 

^' - -" "■- c.f . '? '\;Z:.J , :.P'- pt a r- n ri < 

. . Jng vehicle deceleration is fixedly ponnected with 
the vehicle seat, said sensor means directing 
electric current from said battery to saicT vehicle 
„ . occupant protection means'tb, actuate said vehi- 
pje. pcqupant r prcaectipn jjneans^ upon, the occur- 
rence of vehicle decefer.at ion exceeding" a* prede- 

^ termined deceleration, 

1 ".oc;?, r'-oc^^ ■. r - -.Me'' - -^o'w/- 

'.wherein preferably said sensor means for sens- 

J9nrsrr !ng.v^r^icie^deceierat p ion is^xedly connected with 

^ , ,a portion or *lh§ vehicle spacea apar!ftdm the ve- 

hicie seat, and f urther cpmpnsfng (i) an RF trans- 

^, . ^rnitter electrically connected witir._said sensor 

means and actuatable in response to the sensor 

/'rr\^T .u^'t/O atf.-tf 9503t:3 , ^ 0. 



on i 



means control signal to transmit an RF signal and 
(11) an RF receiver for receiving tne RF sig 



for providing an output signarmcircaVive'thereof, 
said vehicle occupant protection means beinaac- 
ty arable in response lo salcToutput signal for pro- 

wherein preferably said RF receiver is mounted 
on said vehicle seat and is powered by said bat- 
tery, and , ; , 

preferably furfher comprising an electrical ener- 

"nCi'*'" ; 1 •» ■*,-*) *' *j 0"' 

gy generating device associated with said vehicle 
sea't and responsivelo an occupant sitting on the 
L seat ,ror generating an electric current, and 
means fdr^electricalfy connecting said electrical 
energy; ^ generating '■d^eyice/Wi^yajp^Ba'ttery to 
charge said oat tery wim'ih'e electric current gen- 
^ erat^d by said electrical energy generating de- 



iignal and 



vice. 



" 5. A vehicle safety apparatus corrTprUfng: " 

a sea| for an occupant of a vehicle; 
*~ ' vehicle occupant protection means on 
said seat and responsive 1 to an electrical signal 
for protecting a vehicle occupant in response to 
vehicle deceleration exceeding a predetermined 
deceleration; ' . ^. ^ ^ • 

a battery mounted on said seat' for supply- 
ing electric power to actuate said vehicle occu- 
pant protection meansr v " ' rV v 

a piezoelectric' member associated with 
^ the vehicle seat and responsive to an occupant 
'sitting on the seat for generating ah electric cur- 
* rent; and' " : ' = ■ io 

means for electrically cbnnecting said pie- 
zoelectric member with said battery to charge 
said battery with the electric current generated 
by said piezoelectric member 

6. A vehicle safety apparatus as set fortn in claim 5 



J " ^wherein safcf pfezo^lec't^ in 
a seat bottorh cushidh of the ❖ehicre* s%ai and is 
uifc (jeformable in response to an occupant sitting on 
*^ u ^ tfte seat for gehelatln'g rah eiettric current to 

5 " ^ 1°' ' ° " J: 

- er £ j3^f era ^jy ^ r ther corriprising Censor rheans on 
said vehicle seat for sensing vehicfe deceleration 
exceeding a predetermined deceleratioh, said 
sensor means upon the occurrence of Vehicle de- 
10 ^ celeration exceeding a predetermined decelera- 
,Jo fibn efectrically irtierconnecting said battery and 
^' ' ^ t said vehicle occupant protection means thereby 
td' ^actuate said vehicle occupant protection 
means^ 

15 Tt ' J! ' . " wherein preferably said vehicle occupantprotec- 
tion means comprises a seat kelt retractor having 
a spool on which belt webbifng is Wound and 
dv whTcil fs'tb^Wein^i^^Wlthdrawal direction 
and an opposite belt retraction direction and a 
20 I * tocking rheans Vor blocking rotation of said spool 
bns I*- ^ m ^; b e, t ^jth^rawal dlr'eftiin in respofnse to an 

| B ; vr teIe : cthcaf signal;/ 5 - nMsf ^" £: 
r|l ^ :: • 1 ^her^in ; ^eMalily¥al^ reVactor s lockir^ means 
*** c " Q Soiti^rises a Icickiri^ mert^Dermdvablfebetween a 
25 ° " if A posit io n i h v Wh ich ^aicf ^ pioof is free* to rotate 
ihth^ BeltVitKdrawal tfirectidn arida sbdond pos- 
c ' 0wdE it)6ri WhtcVi' kiaifa'ls^^r is ; 'bi8t3ked from rotation 
,j(5^ • jf>- r ^ e feelt ; wfthi&?awa1 drrection and eiVclromag- 
net means disposed adjacent to said locking 
30 - ni y ' " J tnem T ber and electrically cbnriected with said bat- 
J j,u .u a ^ eneVgiz^abYe by said Uaftery foY moving 
'° } siaic!1ocking : member between its first and second 
' positions, - ' * ' M 

''' ' 1 corhprising preferably ah' intermediate linkage 
35" ^ operative!^ disposed between said locking mem- 
ber and said retractor spool, said locking member 
" f acting through sard intermediate linkage to block 
^ ' : ' rotatidrt of said spool iri the belt withdrawal direc- 
tion upon movement of said locking member into 
40 the second position', and * 

preferably further comprising: 
"' " ' ■ senior means oh said vehicle at a location 
; temoie from said vehicle' seat for sensing vehicle 
deceleration exceeding a predetermined deceler- 
45 ' ■ ' atloh and for 'providing a control signal indicative 
A -thereof; 

an RF transmitter electrically connected 
with safd sensor* means and actuatable in re- 
sponse to the control signal to transmit an RFsig- 
50 rial; and 

RF receiver means on said vehicle seat for 
receiving the RF signal and for providing an elec- 
trical signal indicative of the RF signal to said ve- 
hicle occupant protection means to actuate said 
55 vehicle occupant protection means. 

7, A vehicie safety apparatus comprising: 

a seat for an occupant of a vehicle; 



11 



21 



22 



ation exceeding a predetermined deceleration 

and for providing a control signal indicative there- 

S o£ ..^ , 

transmitter means operatively coupled to 
said sensor means and actuatable in response to 
the control signal for transmitting an EMF signal; 
receiver means for receiving said trans- 
. .. ■■ '''-nistS^EIWF signal; - 

means for mounting said receiver means 
for movement in response to said receiver means 
receiving said transmitted EMF signal; and 

means for actuating a vehicle occupant 
protection means in response to movement of 
said receiver me tins. 



vehicle occupant protection means on 

said seat and actuatable for protecting r vehicle 

occupant in response, to vehicle deceJeratiort'^rrr:.:.™ 
ceeding a predetermined deceleration; 

mounting means for mounting said vehicle 5 
occupanVjjrOtection means on said swat; 

sensor means for sensing vehicle deceler- 
ation exceWfog-ra predetermined deceleration 
and for providing a control signal indicative there- * 
of; ' 10 

transmitter means operatively coupled to 
said sensor means and actuataole in response to 
the control signal for transmitting an EMF signal; 

signal receiver rneann for receiving said 
transmitted EMF sign?*; i$ 

means for rnour ting said signal receiver 
means for movement in response to raid signal 
receiver means receiving scid transmitted signal; 
and 

means for actuating said vahiole occupant ?c 
protection means in response to movement of 
said slonal receiver means, 

Ave hid o safety apparatus as set forth in c!aim 7 
wherein preferably s£ia signal r^ceivor means >:5 
comprises a coil and including means for produc- 
ing an alternating current in said coil, 
further preferably including a fixed permanent 
magnet providing 'a magnetic field, said means 
for mounting said signal receiver means for' 30 
movement including means forrnounting said coil 
for rotation in the magnetic field, 
wherein, preferably said means for actuating said 
vehicle occupant protection means in response to 
movement of said coil includes shaft means fixed 35 
for rotation with said coil and means for transmit- 
ting rotary movement of said shaft means to. said 
vehicle occupant protection means to actuate 
said vehicle occupant protection means, 
wherein preferably said vehicle occupant protec- 40 
tion means comprises a seat belt retractor having 
a spool on which "belt webbing is wound and 
which is rota table in a belt withdrawal direction 
and an opposite belt retraction direction and a 
locking means for blocking rotation of said spool 45 
in the belt withdrawal" direction in response to 
movement of said signal receiver means, and 
wherein preferably said locking 1 means comprises 
a locking member and an intermediate linkage 
operatively disposed between said locking mem- so 
berand said retractor spool, said locking member 
acting through said intermediate linkage to block 
rotation of said spool in the belt withdrawal direc- 
tion upon movement of said locking member into 
a locking position. 55 

A vehicle safety apparatus comprising: 

sensor means for sensing vehicle deceler- 



1t>. A vehicle safety apparatus' comprising: 

sensor means for sensing vehici 3 deceler- 
ation exceeding a predetermined deceleration 
and for providing a control signal indicative there- 
of; 

a trail smitter operatively coupled to said 
sensor moans and actuatable in response to the 
control signal to transmit a vehicle occupant re- 
straint signal; and 

means for receding the vehicle occupant 
restraint signal and for actuating a vehicle occu- 
~ " pant restiai.it in response to receiving the vehicle 
occupant restraint signal. 
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(54) Seatbelt retractor system 

(57) A vehicle §aat belt reftb., w *ysttim (10) in- 
cludes two seats (l'6, 18) with each having its own inte- 
grated seat belt Nebbing retractor (60, 112). Each re- 
tractor (60, 112) includes locking means (76, 80) for 
blocking belt withdrawal in] response to an electrical sig- 
nal. At a central location in the vehicle spaced4^m4he 
seats (16, 1 8), a sensor (24) is dispose^fpr-sensing ve- 
hicle deceleration exceeding a predete?Minedi deceler- 
ation and for providing a control signal-indicative thereof. 
An RF transmitter (42) is electrically connected with the 
sensor (24) and is actuatable in response to the control 
signal to transmit an RF signal. An RF receiver (10Q. T - 



>.pi 



}H3 



11 4) on each vehicle seat (16, 18) receives the RF signal 
and provides an output signal to actuate the locking 
means (76, 80) of the twp&gat belt retractors (60, 112). 
Each vehicle seat (T§, 1 8) also has (a) a battery (98) for 
supplying electricpower to actuate the locking means 
: Z^(?B, 80) oflWrelractofe^eo, 1 1 2) and (b) a piezoelectric 
member ]90) responsive to an occupant sitting on the 
seat for generating an electric current to charge the bat- 
^fcry^G). In a second embodiment, a separate deceler- 
\^~atTon sensor (24a) is mounted on each vehicle seat for 
eject rically .actuating its associated retractor. In a third 
^ embodiment, the transmitted signal provides the power 
for actuating a vehicle occupant restraint (178). 
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